Abstract. A Hilbert space model is developed that applies to radiative transfer in a homogeneous, plane-parallel planetary atmosphere. Reflection and absorption by the planetary surface are taken into account by imposing a reflective boundary condition. The existence and uniqueness of the solution of this boundary value problem are established by proving the invertibility of a scattering operator using the Fredholm alternative.
1. Introduction. It is well known (cf. [10] , [1] , [13] , [8] ) that on neglecting polarization and thermal emission the transfer of radiation through a plane-parallel, vertically homogeneous planetary atmosphere of finite optical thickness r can be described by the abstract differential equation Here the phase function p is nonnegative and f11p(t)dt=2, while O=<c=<l is the albedo of single scattering (cf. [5] , [15] , [11] ). Equation (1. 2) also appears in neutron transport theory (see [3] , [7] ).
In the mathematical literature (1.1) [4] and radiative transfer [6] they are common practice. It has only been recently that Beals and Protopopescu [2] have given a rigorous treatment of such problems for the generalized Fokker-Planck equation. However, their boundary conditions differ from (1.6) and do not show a general abstract form. In the present article we shall draw on some results of van der Mee on the abstract finite-slab problem [13] and reflection and transmission operators [14] as well as on an inner product of Beals [1] .
Under the weak assumption that Ran(I-A)c_RanlTI for some 0<<1, the finite-slab problem (1.1)-(1.3) has a unique solution given by (1.7) g(x)= [e-XWlAPP++e(-x)WlAPP_+(I-xT-1A)(I-P)]g(l(f++f_).
As we shall point out in {}2, T-1A is self-adjoint with respect to an equivalent inner product, except possibly for an isolated eigenvalue at zero. Then P, I-P, PP+ and PP_ are the spectral projections of T-IA corresponding to the nonzero, zero, positive and negative part of the spectrum, respectively, while
is an invertible operator. The result is due to van der Mee [13] , a parallel proof of the invertibility of V, (but for strictly positive A) was found by Hangelbroek, and a related result, with the solution in some extension of the Hilbert space H but for more general A, was proved by Beals [1] . As in [14] Ker PP +. The idea to study T-1A on the finite-codimensional subspace Z was first exploited by Lekkerkerker [12] for neutron transport with isotropic scattering.
For every f H the abstract finite-slab problem (1.1)-(1.3), where f+= Q +f, has a unique solution g, which is given by (1.7) (see [13] ). In terms of the solution g one may specify in a unique way reflection operators R _+, and transmission operators T+, such that R + ,Q := T+ ,Q q:= 0 (see (1.9)). More precisely, if f+= 0 (resp. f_ 0), then g(0)= T_,f_ (resp. g(0)= R +,f+) and g(r)= R_,f_ (resp. g(r)= T+,f+). The expression (1.7) can now be used to find the following explicit formulas" R +_Q +_=R +, T++_Q += T+_.
We also find that R+, is a projection operator such that R+,-Q + is compact (cf. [14] ). In a less elementary way (see [14] ) one derives the intertwining properties (2.8)
TR +=(I-R%,.)T, TT+= T*+_T. (1-e )F(dz)Vf (I-P)V =(I-P)hKerA, where F is the resolution of the identity of (T-1AIZ1) Q.E.D.
